The fraction of cells in G1 with bound retinoblastoma protein increases with the duration of the cell cycle.
The retinoblastoma gene product (pRB) is a nuclear phosphoprotein with growth-suppressing effects. During early G1 phase, pRB is underphosphorylated and bound in the nucleus. The association between the duration of the cell cycle/G1 phase and the fraction of cells in G1 with bound pRB was studied in the human pre-B cell line Reh. The cell-cycle duration was varied by growing cells at different concentrations (25, 10, 2, 0.5 and 0%) of fetal calf serum (FCS); pRB binding was studied by flow cytometry. The culture doubling time increased from 21 h in 25% FCS to 54 h in 0.5% FCS. Cell death occurred in the absence of FCS, and the culture doubling time therefore could not be defined. The fraction of cells in G1 did not change significantly with decreasing FCS concentration (0.47 in 25% FCS, 0.52 in 0% FCS). In contrast, the fraction of G1 cells with bound pRB increased from 0.12 in 25% FCS to 0.65 in 0% FCS. Continuous labelling with bromodeoxyuridine demonstrated that the growth fraction was close to unity at all FCS concentrations down to 0.5%, hence, the duration of the cell cycle was equal to the culture doubling time under these conditions. The duration of early G1 phase (where pRB is underphosphorylated and bound) increased 10-fold, while the duration of late G1 phase increased twofold, for Reh cells grown in 0.5% FCS compared with cells grown in 25% FCS. The increase in the duration of late G1, and the increased S and G2+M phase transit times, indicate that other factors, in addition to pRB kinase activity, regulate the duration of G1 and the cell cycle of serum-deprived Reh cells.